Regulation of stem cell factor receptor signaling by Cbl family proteins (Cbl-b/c-Cbl).
Activation of the KIT receptor tyrosine kinase contributes to the pathogenesis of several human diseases, but the mechanisms regulating KIT signaling have not been fully characterized. Here, we show that stem cell factor (SCF), the ligand for KIT, induces the interaction between KIT and Cbl proteins and their mutual degradation. Upon SCF stimulation, KIT binds to and induces the phosphorylation of Cbl proteins, which in turn act as E3 ligases, mediating the ubiquitination and degradation of KIT and themselves. Tyrosine kinase binding and RING finger domains of Cbl are essential for Cbl-mediated ubiquitination and degradation of KIT. We propose a negative feedback loop controlling the SCF-KIT signaling pathway, in which SCF activates KIT. The activated KIT in turn induces phosphorylation and activation of Cbl proteins. The Cbl proteins then bind and direct the degradation of activated KIT, leading to down-regulation of KIT signaling.